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ABSTRACT : PURPOSE: To perform display scroll with natural feeling from the standpoint of visual 

sense, by performing the display scroll approaching non-linearly with the lapse of time for 
the travel speed of the bonding part of a bonding device. 

CONSTITUTION: When the display scroll is performed, a user moves a finger at constant 
speed in an arbitrary direction keeping the finger contact on a touch panel 6. The position 
coordinate of the finger is detected from the touch panel 6 at every constant sampling 
period, and the coordinate data is inputted to a CPU1. The CPU1 performs arithmetic 
calculation so as to give a non-linear characteristic in which an error between the travel 
quantity of the bonding part becomes maximum at the time of traveling and becomes 
smaller gradually as the lapse of time on each of picture travel data in directions of (x) and 
(y). After the calculation of those travel data, the CPU1 performs the control of the readout 
data of a RAM2 in which the data of a file is stored and that of a display control part 4 to 
move a display picture. In such a way, the display scroll is performed as if the display 
picture with appropriate weight is moved. 
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SPECIFICATION 

1. TITLE OF THE INVENTION 
DISPLAY SCROLL SYSTEM 

2. CLAIM 

A display scroll system for calculating the data 
indicating traveling amount and traveling direction of a 
display picture with the data inputted with a. bonding device 
to execute the scroll of display picture on the display area 
depending on the calculation result, characterized in that 
a picture traveling data having non-linear characteristic, 
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in which an error of "the bonding part in said bonding device 
from the traveling amount is maximum when traveling is started 
and thereafter it is gradually reduced with the lapse of time, 
is calculated to realize travel of said display picture 
depending on said 
picture traveling data. 

3. DETAILED DESCRIPTION OF THE INVENTION 

( Summary) 

The present invention relates to a display scroll system 
for scrolling a display picture with an input from a bonding 
device, in which natural scroll display can be realized 
through the travel of a display picture with an appropriate 
weight by approximating a traveling velocity of a display 
picture to an exponential function for the traveling velocity 
of the bonding part like a finger. 
(Industrial Field of Utilization) 

The present invention relates to a display scroll system 
and particularly to a display scroll system for moving a 
display picture by moving the bonding part of a bonding 
device . 

A file retrieving device which is illustrated as the 
block diagram, for example, in Fig. 3 is known as a device 
to which the display scroll system of the present invention 
can be applied. In Fig. 3, reference numeral 1 designates 
a central processing unit (CPU) ; 2, a random access memory 
(RAM) ; 3, a read-only-memory (ROM) storing programs or the 
like; 4, a display control circuit and 5, a display such as 
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a cathode-ray tube (CRT) unit. A transparent touch-panel 5 
is provided in front of the display area of the display 5. 

RAM 2 stores file data such as a telephone directory 
book and an employee list, etc. Under the control of CPU 1, 
the stored data can be read and is then displayed on the display 
5 after such data is converted to an picture data in a display 
control circuit 4. Thereby, a plurality of cards having the 
indices A, B, C, . . . . are displayed in the form that the cards 
are stacked, for example, as illustrated in Fig. 4(A) on the 
display area of the display 5. 

When an operator slides a finger on the touch panel 6 
provided in front of the display area, for example, as 
illustrated with the arrow mark 8 in Fig. 4 (A) , the coordinate 
position is transferred to CPU 1 via an interface 7 as the 
change of resistance value through the capacitance of a human 
body. The predetermined process is executed in CPU 1 and the 
read control of RAM 2 and control of display control circuit 
4 are performed depending on such input coordinate 
information. Thereby, the display picture, for example, of 
the display 5 is scrolled in the vertical direction to change 
as illustrated in Fig. 4(B). 

Such display scroll conducted in the file retrieving 
device requires more natural travel of display picture. 
(Related Art) 

The display scroll system of the related art has been 
realized with CPU 1 depending on the flowchart illustrated 
in Fig. 5 (final figure) . Namely, first, CPU 1 fetches (step 
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10 in Fig. 5) the coordinates (touch-on coordinates) of the 
point touched first with a finger indicated as (x 0 , yo) in 
Fig. 4 (A) , thereafter fetches (step 11) the touch coordinates 
(x lf yi) inputted depending on travel of the finger and 
calculates (step 12) amount of travel in the x direction dx 
( = xi - x 0 ) and amount of travel in the y direction dy (= yi 
- y 0 ) from the difference of the coordinates values. 

CPU 1 controls the read operation of RAM 2 and also 
controls the display control circuit 4 in view of scrolling 
the display picture as much as the amount of travel (dx, dy) 
calculated. This scroll is performed with a method of 
changing the start address of display area so that display 
area can be seen as if it scrolls as much as the amount of 
(dx, dy) . The minimum travel of scroll is one dot of the 
display area 5. 

The processing operations of steps 11 to 13 are repeated 
until the contact of finger is stopped after the input of 
coordinates (xl, yl) for the scroll of display. When it is 
detected that the finger is released from the display area, 
the display scroll operation is completed (steps 14, 15 in 
Fig. 5) . 

As explained above, search of card can be done easily 
by performing the display scroll as explained above. 
(Problems to be Solved by the Invention) 

In the display scroll system of the related art 
explained above, since amounts of scrolling travel dx , dy 
are calculated by xi - x 0 , yi - yo which is a difference between 
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the current input coordinates (xi, yi) and touch-on 
coordinates (x 0 , yo) , traveling velocity of finger 
corresponds to the traveling velocity of display picture to 
be scrolled on one to one basis . Therefore, travel of display 
picture to be scrolled is performed in such a manner as if 
the display picture does not have weight, resulting in a 
problem that travel is performed unnaturally. 

The present invention has been proposed considering the 
problem described above and therefore an object of the present 
invention is to provide a scroll system which assures natural 
travel of display picture as if it has weight. 

(Means for Solving the Problem) 

The display scroll system of the present invention is 
characterized in that an image traveling data having 
non-linear characteristic, in which an error of the bonding 
part in the bonding device from the amount of travel is maximum 
when travel is started and thereafter it is gradually reduced 
with the lapse of time, is calculated to realize travel of 
the display picture depending on the picture traveling data. 

(Operation) 

When the data for moving the display picture on the 
display area in the desired direction with a bonding device 
is input, amount of travel of display picture includes a large 
error in comparison with the amount of travel of the bonding 
part when the travel is started and such error is gradually 
reduced with passage of time. 

Thereby, as illustrated in Fig. 2 , when the bonding part 
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of the bonding device (for example finger or light pen used 
for the touch panel) moves at the constant velocity, the 
picture traveling data generated on the basis of the input 
data of this bonding device moves the display picture in the 
velocity which changes as indicated with the curve II in Fig. 
2. Therefore, the scroll is performed in such a way that the 
traveling velocity of the display picture is approximated 
non-linearly to the traveling velocity of the bonding part 
of the bonding device (error is reduced) . This also true when 
the moving bonding part is stopped. Namely, after the travel 
of bonding part stops, the scroll of the display picture under 
the scrolling does not stop immediately but stops with a 
certain delay time. 
(Embodiment) 

Fig. 1 is the flowchart of an embodiment of the system 

of the present invention. Operations of this flowchart is 

realized with CPU 1 when it is applied to the file searching 

device illustrated in Fig. 3. Namely, CPU 1 initializes, in 

the first step 20 illustrated in Fig. 1, the moving data dx 5 

t 

in the x direction (vertical direction) of the display area 
and the moving data dy 5 in the y direction (horizontal 
direction) respectively to the value "0" and thereafter 
fetches the coordinate (touch-on coordinate) data indicating 
the travel start position input via the interface 7 from the 
touch-panel 6 (step 21) . This touch-on coordinate (x0, yO) 
indicates the first position in such a case that a finger 
touches on the touch-panel 6 . 
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When the display scroll is to be performed, an operator 
moves a finger, as illustrated in 8 of Fig. 4(A), in the 
constant direction at the desired velocity while the finger 
touches on the touch-panel 6. The touch-panel 6 detects, in 
every constant sampling period t s the position coordinate 
(touch coordinate) on the touch-panel 6 of this finger and 
the coordinate data is input to CPU 1 via the interface 7 . 

CPU 1 fetches the touch coordinate (xi, yi) after the 
first sampling period t 5 (step 22 in Fig. 1) and then 
calculates each image moving data dxs , dys in the x and y 
directions (step 23 in-Fig. 1) . Here, the image moving data 
dx3 can be calculated with the formula k((xi - x 0 ) - dx 5 + 
dx 5 , while the image moving data dy5 is calculated with the 
formula k((yi - y 0 ) - dy 5 ) + dy 5 . However, the values of dx5 , 
dy5 are identical to the value of preceding dx 5 , dy 5 and these 
values are 0 in the first step 20. Moreover, k is the 
coefficient for determining a rate of change of the scroll 
velocity and is selected to an appropriate value in the range 

of 0 < k < 1 . 

After calculation of the image moving data dx 5 , dy 5 , 
CPU 1 controls the read data of RAM 2 and the display control 
circuit 4 in view of moving the display picture as much as 
the coordinate (dx s , dy s ) (step 24 in Fig. 1). Next, CPU 1 
detects whether the finger is released from the touch-panel 
5 or not depending on the signal from the touch-panel 6 (step 
25 in Fig. 1) . When the finger touches on the touch-panel 
6, the process of step 22 is executed again. 
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As explained above, CPU 1 repeats the processing 
operation of the steps 22 to 25 in every constant sampling 
period t5 of the touch-panel 6 to thereby executes the display 
scroll through updating in every sampling period t 5 of the 
display picture. 

Here, immediately after the finger has started travel, 
since the image moving data dx s , dy s are calculated so that 
an error between the position indicated by the touch 
coordinate (x x , yi) and the position of display picture moved 
depending on the image moving data dx s , dy s becomes maximum 
and this error is gradually reduced in every sampling period 
t s , the display scroll is performed as if the display picture 
has an appropriate weight. 

The traveling velocity of display picture (scroll 
velocity) v s/ finger traveling velocity v f are expressed by 
the following formulae. 

v s = d s /t s 

v f = d f /t s 

However, d s = { (dx s ) 2 + (dy s ) 2 } 1/2 , d f = { (xi - x 0 ) 2 + (yi 
- yo) 2 } 1/2 - Since the sampling period ts of the touch panel 
6 is always constant, the above scroll velocity v s changes 
depending on the amount of moving d s of the display picture 
and is approximated to the traveling velocity v f of finger 
with passage of time. 

Next, operations when the finger travel stops and the 
finger is released from the touch panel 6 will then be 
explained. When the finger is released from the touch panel 
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6, CPU 1 detects off-touch (step 25 of Fig. 1) with the signal 
input via the interface 7 from the touch panel 6 and calculates 
the image moving data dx s , dy s (step 26 of Fig. 1) with the 

formula (1-k) * dx s • (1-k) • dy s . 

Next, CPU 1 determines whether amount of travel by the 
image moving data dx s , dy s is smaller than the size D t h of one 
dot of the display 5 (steps 27, 28 of Fig. 1) . When amount 
of travel is larger than D t h, CPU 1 calculates dx s , dy s by 
returning again to the step 26. Here, the amount of travel 
obtained from (1-k) • dx s and (1-k) * dy s is first the maximum 
and thereafter it is gradually reduced. Finally, this amount 
of travel becomes smaller than D th which is identical to the 
size of one dot and therefore the scroll is completed (step 
29 of Fig. 1) . 

As explained above, after the off-touch, traveling 
velocity of the display picture depending on the image moving 
data dx s , dy s is maximum immediately after the off-touch but 
it is gradually approximated to the traveling velocity 
(namely, zero in this case) instructed by the touch panel 
6 with passage of time and finally travel stops. Thereby, 
the display scroll is performed in such a manner that the 
display picture does not stop immediately after off-touch 
but stops after a little travel with a certain inertia as 
if it has a certain weight. This scroll gives natural feeling 
for the travel to an operator. 

The present invention is never limited to the embodiment 
explained above and is naturally applied, for example, to 
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the display scroll device which controls the files in the 
card format illustrated in Fig. 3 and then searches such cards 
or to various devices which can also display figures. 
Moreover, an input device for instructing the display scroll 
is not limited to a touch panel and it allows use of the other 
bonding devices such as a light pen and mouse or the like. 
(Effect of the Invention) 

As explained above, the present invention realizes the 
display scroll in which the display picture is approximated 
non-linearly to the traveling velocity of the bonding part 
of the bonding device with passage of time. Therefore, it 
is now possible to realize the display scroll in which the 
display picture moves under the condition that as if it has 
an appropriate weight and friction coefficient and then it 
stops with inertia. Therefore, the present invention 
provides the characteristic that an extremely natural display 
scroll can be realized in virtual. 
4. BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a flowchart of an embodiment of the present 
invention . 

Fig. 2 is a diagram for explaining display scroll 
velocity of the present invention. 

Fig. 3 is a block diagram of an example of the file 
searching device to which the present invention is applied. 

Fig. 4 is a diagram for explaining the display scroll 
in the apparatus of Fig. 3. 

Fig. 5 is a flowchart of an example of the display scroll 
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system of the related art. 

In above figures , 
1 central processing unit (CPU) 

5 display ; 

6 touch panel; 

20 to 29 steps. 
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